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osting by EAbstract Chemical investigation of the sponge Leucetta chagosensis, has led to the isolation of two
new imidazole alkaloids, methyldorimidazole (1), preclathridine B (2) along with the known com-
pounds naamine E (3) and leucettamine C (4). The structures of the newly compounds (1 and 2)
were elucidated by employing spectroscopic techniques (1H NMR, MS and UV). The structures
of the known compounds 3 and 4 were determined by comparison of their 1H NMR and Mass spec-
troscopic data with published values.
ª 2009 King Saud University. All rights reserved.1. Introduction
A groups of imidazole alkaloids have been isolated from genus
Leucetta (Carmely and Kashman, 1987; Carmely et al., 1989;
Gross et al., 2002; Fu et al., 1997; Dunbar et al., 2000; Plubru-
karn et al., 1997; Akee et al., 1990; Carroll et al., 1993; Man-
cini et al., 1995; Crews et al., 2003; Alvi et al., 1993; He et al.,
1992) included among these are naamines (Carmely and Kash-
man, 1987; Carmely et al., 1989; Gross et al., 2002; Fu et al.,
1997; Dunbar et al., 2000), isonaamines (Carmely and Kash-
man, 1987; Carmely et al., 1989), naamidines (Carmely and.com (W.H.B. Hassan).
ity. All rights reserved. Peer-
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lsevierKashman, 1987; Alvi et al., 1993; He et al., 1992) and isona-
amidines (Crews et al., 2003; Alvi et al., 1993). The compounds
were named after the Bay of Naama where the sponge was ﬁrst
collected (Carmely et al., 1989), in addition to kealiiquinone
(Fu et al., 1997; Akee et al., 1990), leucettamine (Carmely
et al., 1989; Crews et al., 2003), preclathridine (Alvi et al.,
1993; He et al., 1992), leucosolenamines A and B (Ralifo
et al., 2007), (2E, 6Z, 9Z)-2-methyl-2,6,9-icosatrienal (Watan-
abe et al., 2000), dorimidazole A, leucettamol (Crews et al.,
2003), calcaridine A (Edrada et al., 2003), leucettamide (Kehr-
aus et al., 2002), and halogenated natural products (Tsukamot-
o et al., 2008). Some of these alkaloids show very important
biological activities as cytotoxic (Gross et al., 2002; Tsukamoto
et al., 2007), antimicrobial (Carmely and Kashman, 1987;
Carmely et al., 1989; Gross et al., 2002; Mancini et al., 1995),
inhibition of Ubc13-Uev1A interaction and anticancer activi-
ties (Tsukamoto et al., 2008). Previous investigation of the cur-
rent sample Leucetta chagosensis, has led to isolation of
naamines F, and G in addition to series of kealiinine A, B
and C compounds (Hassan et al., 2004). Further investigation
of the same sponge has led to isolation of two new compounds
1 and 2 and two known compounds 3 and 4.
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2.1. Biological material, collection and identiﬁcation
The sponge L. chagosensis Dendy (order Leucettida, family
Leucettidae) is a lemon-yellow, soft sponge. It was collected
in Kapoposang Island (Indonesia, 1997) at depth of 41 ft
and was identiﬁed by Dr. Rob Van Soest Amsterdam. A vou-
cher specimen has been deposited in the Zoological Museum
Amsterdam under the registration number ZMAPOR 17167.
2.2. Method of drying of the sponge
The sponge material was stored in mixture of ethanol:water
(1:1) directly after collected. The sponge was dried from etha-
nol at the room temperature, and then subjected to freeze dry-
ing to remove water.
2.3. General experimental procedures
1H (1D, 2D COSY) NMR and HMBC spectra were recorded on
Bruker AM 300 and ARX 400 NMR spectrometers. Mass spec-
tra recorded on Finningan MAT TSQ-7000 mass spectrometer,
while. UV spectra weremeasured inmethanol on a Perkin–Elmer
UV/Vis lambda spectrophotometer. Solvents were distilled prior
to use, and spectral grade solvents were used for spectroscopic
measurements. TLC was performed on TLC plates pre-coated
with silica gel F254 (Merck, Darmestadt, Germany). Semi-pre-
parative HPLC was performed on HPLC system (Merck,
Darmestadt, Germany) coupled with UV detector L7400 (UV
detection at 280 nm), the separation column (8 · 250 mm) pre-
packed with Eurosphere C18 (Knauer, Berlin, Germany).
2.4. Extraction and isolation
The methanolic extract of the freeze-dried L. chagosensis
sponge tissue was subjected to a solvent partitioning resulting
in four phases (hexane, ethyl acetate, butanol and aqueous).
The ethyl acetate fraction was subjected to sephadex LH-20
column using methanol as eluent to yield ten fractions, fraction
5 and 7 were subjected to reversed phase silica gel column for
some fractions using MeOH:H2O:TFA (50:50:1%) as eluent,
then to semi-preparative HPLC for promising fractions to give
four compounds 1, 2, 3 and 4.
The following gradient elution system was used in semi-pre-
parative HPLC for separation of the imidazole alkaloids.Time MeOH H2O (0.1% TFA)
0 0 100
35 100 0
40 100 0Compound 1was isolated as dark yellow amorphous powder
after recrystallization from methanol (2 mg), UV (MeOH) kmax
208, 249, 280 and 300 nm, ESIMS spectrum m/z 218 [M+H]+,
m/z 435 [2M+H]+. 1HNMRdata (MeOD, 500 MHz, Table 1).
Compound 2 was isolated as yellow oil (2.5 mg), UV
(MeOH) kmax 230, and 278 nm, ESIMS spectrum m/z 232
[M+H]+, 215[MMe]+ and m/z 135 [M+C4H6N3]+. 1H
NMR data (MeOD, 500 MHz, Table 1).Compound 3 was isolated as dark yellow amorphous pow-
der, after recrystallization from methanol (1.5 mg), UV kmax
226 and 275 nm. The ESIMS spectrum m/z 370 [M+H]+,
m/z 739 [2M+H]+, m/z 248 [MC8H9O]+, m/z 121
(C8H9O). The
1H NMR (MeOD) d 3.35 (2H, s, H-7), 7.32
(1H, d, 8.8 Hz, H-9), 7.05 (1H, d, 8.8 Hz, H-10), 7.05 (1H, d,
8.8 Hz, H-12), 7.32 (1H, d, 8.2 Hz, H-13), 3.83 (2H, s, H-14),
6.30 (1H, s, H-16), 6.30 (1H, s, H-20), 3.75 (3H, s, H-21),
3.76 (3H, s, H-22), 3.38 (3H, s, H-23).
Compound 4 was isolated as yellow amorphous powder,
after recrystallization from methanol (2 mg), UV (MeOH) kmax
242, 354 nm, ESIMS m/z 232 [M+H]+, 216 [MCH3]+ and
200 [M+OCH3]. 1H NMR (DMSO): d 8.4 (2H, Br. S, H-
3), 6.80 (1H, s, NH2, H-6), 7.85 (2H, d, 8.2 Hz, H-8), 6.98
(2H, d, 8.2 Hz, H-9), 6.98 (2H, d, 8.2 Hz, H-11), 7.85 (2H, d,
8.2 Hz, H-12), 3.80 (3H, s, H-13), 3.10 (3H, s, H-14).
3. Results and discussion
The MeOH extract of the L. chagosensis sponge (4 g) was par-
titioned to give EtOAC extract (350 mg) which was subjected
to sephadex LH-20 column followed by reversed phase HPLC
to give two new compound 1 (2 mg) and 2 (2.5 mg) in addition
to two known compounds 3 (1.5 mg) and 4 (2 mg).
Compound 1: The ESIMS spectrum gave an m/z 218
[M+H]+, m/z 435 [2M+H]
+ required a molecular formula
C12H15N3O. Its
1H NMR spectrum (Table 1) revealed AA0BB0
spin system at dH 7.18 (2H, d, 8.2 Hz) and 6.69 (2H, d, 8.2 Hz)
characteristic of p-disubstituted benzene ring. Among the two
singlet signals one was NMe (3.40, 3H, s) and one was OMe
(3.70, 3H, s). The remaining signal at dH 3.80 (2H, s) was set
as a methylene group. Comparison of the 1H NMR data be-
tween dorimidazole A (Alvi and Crews, 1991) and compound
1 revealed identical spin systems except that of a new OCH3 at
dH 3.70 in the new congner, compound 1, instead of hydroxyl
group in dorimidazole A. This difference could reveal that
compound 1 was methyl derivative of dorimidazole A21 and
could be named dorimidazole B which is new compound.
N
N1H2N
OCH3
CH3
7
8 9
10
1112
6
4
52
3
14
Compound 1
13
14OO
CH3
N
NH2N
Compound 2
1
2
3 4
5
6
7
8 9
10
1112
13
Table 1 1H NMR data of 1 and 2 (d values, multiplicity, J in parenthesis in HZ) in CD3OD.
Position Compound 1 Compound 2
1H NMR COSY 1H NMR COSY
5 6.32 (1H, s) – 6.80 (1H, s) –
6 3.80 (2H, s) – 3.70 (2H, s) –
8 7.18 (1H, d, 8.2 Hz) 9 – –
9 6.69 (1H, d, 8.2 Hz) 8 – –
10 – – 6.50 (1H, d, 8.2 Hz) 11
11 6.69 (1H, d, 8.2 Hz) 12 6.90 (1H, t, 8.2 Hz) 10, 12
12 7.18 (1H, d, 8.2 Hz) 11 6.70 (1H, d, 8.2 Hz) 11
13 3.40 (3H, s) – 5.65 (2H, s) –
14 3.70 (3H, s) – 3.15 (3H, s) –
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+peak at m/z 232 [M+H] which was compatible with the
molecular formula C12H13N3O2. Mass spectrum of 2 showed
fragmentations at m/z 216 [MMe]+ and m/z 136
[MC4H6N3]+ indicative of an aminoimidazole group, while
its 1H NMR spectrum exhibited one set of 1,2,3-tri-substituted
benzenoid ring protons at dH 6.50 (1H, d, 8.2 Hz), 6.90 (1H, t,
8.2 Hz) and 6.70 (1H, d, 8.2 Hz). 1,2,3-Tri-substituted benzene
ring was conﬁrmed from COSY correlation of H-11 with both
H-10 and H-12 and correlation of both H-10 and H-12 with H-
11 (Table 1). The above suggestion was reinforced by the
HMBC correlation of methylene group with dc 158.8 which
is oxygenated carbon and correlation of N–CH3 with dc 148
(C-2). Other four singlet signals at dH 6.80 (1H, s, H-5), 3.70
(2H, s, H-6), 5.65 (2H, s, H-13) and 3.15 (3H, s, H-14). These
data are closely related to that of preclathridine A (Alvi et al.,
1993) except the difference in the substitution on benzene ring
which is 1, 2, 3 in compound 2 instead of 1, 3, 4 in perclathri-
dine A (Alvi et al., 1993). The above data revealed that com-
pound 2 is new and related to preclathridine A and could be
named preclathridine B.
N
N
OO
H2N
CH3
1
2
3 4
5
6
7
11
10
98
13
14
12
Important HMBC correlations of preclathridine B 
Compound 3: The ESIMS spectrum of compound 3
showed a pseudo-molecular ion peak at m/z 370 [M+H]+,
m/z 739 [2M+H]+ which was compatible with the molecular
formula C20H23N3O4, it showed other peaks at m/z 248
(M+C8H9O) and strong peak at m/z 121 (C8H9O) this with
the 1H NMR data which showed two signals in the aromatic
region for four protons at dH 7.05 (2H, d, 8.8 Hz) and d 7.32
(2H, d, 8.8 Hz) revealed the presence of one sets of AA0BB0
spin systems (4-methoxy benzyl substituent). The symmetry
of substitution at the other ring was conﬁrmed from the 1H
NMR signal at dH 6.30 (2H, s). From the above data andthrough the comparison of UV and 1H NMR data with liter-
ature (Gross et al., 2002), it was eventually concluded that
compound (3) was comparable in overall structure to that of
naamine E isolated from a Leucetta sponge.
OCH3
Compound 3
21
11
10
9
8
13
12
7
2
3
14
15
16 17
18
1920
22
OH
OCH3
OH
N
N
HN
CH3
1
4
56
Compound 4: The ESIMS spectrum of compound 3
showed molecular ion peak at m/z 232 [M+H]+ which
was compatible with the molecular formula of
C12H13N3O2. Other mass fragments at m/z 216 [MCH3]+
and 200 [MOCH3]+. The 1H NMR spectrum revealed one
OMe (3H, s, 3.80) one NMe (3H, s, 3.10), one oleﬁnic pro-
ton (1H, s, 6.80) and four sp2 CH for disubstituted benzene
6.98 (2H, d, 8.2 Hz) and 7.85 (2H, d, 8.2 Hz) for AA0BB0
spin system. The downﬁeld shift of proton signals of H-8,
H-9, H-11 and H-12 indicated the replacement of methylene
group in the classical imidazole alkaloids of Leucetta
sponge by oleﬁnic proton H-6 conjugated with carbonyl
group this suggestion was conﬁrmed also by the presence
of singlet signal at dH 6.80 (1H) and the absence of signal
at dH 3.85 for the CH2 group. From the above data and
through the comparison with the literature (Crews et al.,
2003) compound 4 was conﬁrmed to be leucettamine C
which reported to exhibit only mild antimicrobial activity
(Crews et al., 2003).
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